Minocycline improves postoperative cognitive impairment in aged mice by inhibiting astrocytic activation.
Astrocytes are proving to be critical for the development of cognitive functions. In addition, astrocytic activation contributes to cognitive impairment induced by chronic cerebral hypoperfusion. Minocycline has been shown to exhibit long-term neuroprotective effects in vascular cognitive impairment rat models through the inhibition of astrogliosis, and has demonstrated potential for the prevention and treatment of postoperative cognitive decline in elderly patients. This study aimed to examine the effect of minocycline on hippocampal astrocytes and long-term postoperative cognitive dysfunction in aged mice. Mice were intraperitoneally injected with 45 mg/kg minocycline once a day for 30 days after 70% hepatectomy. Hippocampus-dependent spatial memory ability was evaluated using the Morris water maze test. The expression levels of hippocampal glial fibrillary acidic protein (GFAP) and ionized calcium-binding adaptor molecule-1 were evaluated by western blotting, and the hippocampal mRNA relative expression levels of tumor necrosis factor-α, interleukin-1β, and interleukin-6 were tested using real-time PCR. The Morris water maze test showed that escape latency and swim distance were significantly prolonged by the surgery, but the extent of impairment was mitigated by minocycline treatment. Hippocampal GFAP levels and mRNA levels of tumor necrosis factor-α, interleukin-1β, and interleukin-6 showed corresponding changes that were consistent with the variations in spatial memory. Minocycline was able to alleviate hepatectomy-related long-term spatial memory impairment in aged mice, and was associated with reduced levels of hippocampal GFAP and proinflammatory cytokines resulting from astrocytic activation.